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Specification 

1. Title of the invention 

Seat lifter apparatus 

2. Claim of Utility Model 

A seat lifter apparatus, comprising: 

a seat cushion frame, one end of which is pivotally 
supported on a sliding rail that is slidably engaged with a 
fixed rail secured on a floor of a vehicle; 

a lock plate, secured on a side of the seat cushion frame, 
having a plurality of engaging depressions on its edge face 
for locking; and 

a link having a lock pin that engages with the lock plate 
at one end of the link, 

wherein another end of the link is pivotally supported 
by a pin, which is pivotally supported on the side of the seat 
cushion frame, and which composes a sliding pin engaging with 
a guide hole of an operating lever allowing up-and-down movement 
and with a separately formed guide hole allowing back-and-f orth 
movement, and 

wherein a middle portion of said link is pivotally mounted 
at one end of a control link, which is pivotally mounted on 
a side of the sliding rail at another end of the control link. 



1 



3. Detailed Description of the Invention 

The present invention relates to an improvement in a seat 
lifter apparatus, in which a seat cushion of a vehicle can be 
adjusted in angle by swinging the seat cushion up-and-down around 
one end of a sliding rail. 

In more detail, the present invention relates to a seat 
lifter apparatus, which has been directed to simplify the 
structure, especially reduce its vertical space as possible, 
and compactify the apparatus, with achieving the certainty of 
functions, by securing a lock plate on the side of seat cushion 
and a link, which has a pin for engaging with the lock plate 
at one end for locking and which has a pivotally supported pin 
that is slidable back-and-f orth at the other end, wherein a 
middle portion of the link is pivotally supported by a sliding 
rail through a control link, one end of the seat cushion being 
pivotally mounted on the sliding rail. 

Generally, the seat of a vehicle such as a passenger car, 
especially the front seat, has a seat cushion slidable 
back-and-f orth for enabling a free adjustment of the foot space, 
and has, secondly, a reclining device for freely adjusting the 
standing seat angle. 

In this connection, additionally to those adjusting 
functions, recent years, seat lifter apparatuses have been 
proposed, for the purpose of a further adjustment of the driving 
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position by swinging the seat cushion up-and-down around the 
rear end of seat cushion. 

Such conventional seat lifters are provided with, e.g. 
a lock plate such as a sector gear on a side of the seat cushion 
for swinging the seat cushion pivotally, and with a lock 
mechanism having a similar structure on a side of the sliding 
rail for swinging the seat cushion up-and-down, so that the 
side of seat cushion can be swung up-and-down by pivotally moving 
the lock plate and the lock mechanism. Accordingly, since the 
lock plate structure is swung pivotally up-and-down, it needs 
a sufficient space in the height direction and, as the result, 
it leads to a larger-sized seat lifter apparatus. That is, a 
large-sized device is disposed by the side of the seat cushion, 
and it is a rather difficult problem to accept such an apparatus 
into a limited space in a vehicle, therefore the application 
to a smaller car will be beset with difficulties. Furthermore, 
it should be considered that, if the lock were slipped off and 
the seat cushion moved upward, when such a seat lifter apparatus 
received an impact as in the case of collision, it would be 
undesirable from the viewpoint of safety, therefore its lock 
mechanism would be devised to be more complicated, more rigid 
and strongly-built, and the apparatus would be made more 
complicated, larger in size and heavier in weight. Although 
the specific structure varies, many conventional seat lifter 
apparatuses have the above-described type of the fundamental 
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structure . 

The present inventor has made the invention to solve 
effectively the above-described problems of the seat lifter 
apparatus . 

An object of the present invention is to provide a seat 
lifter apparatus having a lock plate secured to a seat cushion 
frame and a lock pin, which is detachably engaged with an engaging 
lock part of the lock plate by a link, which enables a combined 
arcuate movement, so that the apparatus can be compactified 
so as to be easily applied to a smaller car by reducing the 
vertical space and lateral space to the minimum, and that the 
firm and reliable lock function can be achieved by a simple 
structure as well. 

Now, a preferable example of the invention will be 
described in detail based on attached drawings. 

Fig. 1 is a perspective view showing a fundamental 
structure of the seat including a seat lifter apparatus according 
to the invention. 

Symbol 1 is a pair of parallel fixed rails which are 
arranged longitudinally on the floor of a vehicle, the rails 
1, 1 being fixedly mounted on the floor. Onto the left and right 
rails 1, 1, sliding rails 2A, 2B are slidably interfitted, each 
pair of these rails 1, 1 and 2A, 2B interfitting with facing 
each other to form a shape of sectional channel, respectively. 
On the sliding rails 2A, 2B, seat cushion frames 3 are disposed 
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in parallel. For convenience of description, in the figure, 
only one frame 3 on the side where the lifter apparatus is 
installed is shown on a rail 2A, but the other frame 3 is similarly 
disposed on the rail 2B, which is omitted for avoiding complexity 
of figure. 

The rear end of the seat cushion frame 3 is pivotally 
mounted on a bracket 4 through a pin 5, the bracket being raised 
on the rear end of the rail 2A, so that the seat cushion frame 
3 can be swung up-and-down around the pin 5 of the rear end 
on the rail 2A, and that another frame on the other rail 2B 
is configured similarly. On front and rear of the frames, not 
shown cross-members are provided, on top of which a seat cushion 
is placed. 

On the outer front surface of one seat cushion frame 3, 
a plate lifter base 6 composed of a press-molded steel material 
with a projecting part 6a formed on a frontal part is secured 
by bolts 7, 7 etc. Between the inner surface of the projecting 
part 6a of the lifter base 6 and corresponding surface of the 
frame 3, a lock plate 8 is disposed, an L-shaped basal part 
8a of the lock plate 8 being fixed on the inner surface of a 
frontal stepped part 6b of the projecting part 6a. On the rear 
side edge of the lock plate 8, as clear from Figs. 2 and 3, 
engaging lock depressions 9 are formed, three of which being 
shown in the figure as depressions 9a, 9b, 9c arranged vert ically, 
each of depressions 9 having a semi-circular shape and a center 



passing through the same circular arc A. Both outer walls above 
the upper depression 9a and beneath the lower depression 9c 
are extending with an arcuate shape. 

On the outer rear surface of the lifter base 6, an operating 
lever 10 is pivotally mounted by a pin 11, the operating lever 
10 having a plate-shaped basal part 10a, which is pivotally 
mounted at the rear, and its raised tip part having a 
reversed-L-shape is provided with an elongated grip 12. 
Furthermore, a curved L-shaped guide hole 13 is formed on its 
basal part 10a, and a return spring 14 is stretched between 
an anchoring part 10b formed at the bottom of the basal part 
10a and another anchoring part 6c formed on the rear bottom 
of the base 6. 

On the other hand, on the lifter base 6, a long guide 
hole 15 extending longitudinally is formed at a position inside 
of and corresponding to the guide hole 13, the long hole 15 
being formed horizontally and longitudinally in parallel to 
the frame 3. Furthermore, an idle hole or a long hole 15 is 
formed on the frame 3, though not shown, and an end of a rod-shaped 
pin 16 is passing through the holes 15 and 13, the pin 16 being 
bridged transversely across the left and right frames 3, in 
a manner that the other end of the pin 16 is supported by a 
bracket 17 mounted on the inner face of the rail 2B through 
not shown long hole and idle hole. The end of the pin 16 is 
further connected with links 18, 19, so that it can be moved 
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back-and- forth. 

On a point where the pin 16 is engaged with the hole 15 
of the lifter base 6 and the hole 13 of the lever 10, the rear 
end of a link 20 is pivotally mounted, and the front end of 
the link 20 is provided with an engaging pin 21, which projects 
from the link 20 for engaging with the above-described 
depressions 9a-9c of the lock plate 8. Furthermore, the middle 
point of the link 20 is pivotally mounted at the upper end of 
a control link 22 by a pin 23, and the lower end of the control 
link 22 is pivotally mounted on a pin 24 projected from the 
sliding rail 2A. That is, in contrast to that the members 6, 
8, 10, 20 on the side of the frame 6 are movable vertically, 
the control link 22 is pivotally mounted to the rail 2A, thereby 
it is fixed vertically. 

Next, the operation and advantages of the invention will 
be described in detail. In Fig. 2, the pin 21 is engaging with 
the highest depression 9a of the lock plate 8, and the seat 
cushion frame 3 is placed to the lowest position in contact 
with the rail 2A. When a seat lifting operation is needed, the 
lever 10 is moved upward with the aid of the grip 12, thereby 
the lever 10 is swung around the pin 11, clockwise in Fig. 3, 
against the force of the spring 14. The pin 16 is guided by 
the guide hole 13 of the lever 10 to move back along the long 
hole 15, and the link 20 moves back in accordance with the retreat 
of the pin 16. In this case, since the link 20 is restricted 
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by the pin 23 of the control link 22 when retreating, its middle 
point is swung around the pin 24 on the side of the rail 2A 
to the direction of an arrow B, and the pin 21 of front end 
of the link 20 makes an arcuate movement as indicated by an 
arrow C, which is a combined motion of a pivotal motion around 
the pin 16 and a pivotal motion around the pin 24 of the control 
link 22, thereby retreating and disengaging from the depression 
9a. 

Then, when the front side of the seat cushion frame 3 
is raised by means of the seat cushion and the operation of 
the lever 10 is released, the lever 10 is swung counterclockwise 
around the pin 11 downward, by the force of the spring 14, and 
the pin 16 moves forward to the front end of the long hole 15 
in accordance with the guide hole 13. As the result, the link 
20 moves forward until the pin 21 engages another depression 
9b or 9c and is locked there. Thus, the pin 21 advances with 
making a combined arcuate motion under the restriction of the 
links 20, 22, and becomes engaged with a desired depression. 

Here, although the engaging pin 21 can move back-and-f orth 
by the effect of the links 20, 22, its motion is restricted 
to a combined arcuate motion, the motion being directed not 
to disengage from depressions 9a-9c in the lock state, and the 
motion of the link 20, i.e. of the pin 21 is restricted by the 
sliding rail 2A on the fixed side through the control link 22. 
Accordingly, even if any accident such as collision happened 
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at the worst and the frame 3 received an impact as jumping up, 
the pin 21 would be more firmly engaged with the depression 
9 of the lock plate 8 as described above, and the lock state 
could be maintained under the restriction to the sliding rail 
2A side through the control link 22, thereby the frame 3 being 
held firmly and securely. 

Although the lock plate 8 is composed of a separate member 
from that of the base 6 in the example shown in figures heretofore, 
it may be also configured to be engaged with openings having 
depressions, which are formed on the base 6, or with similar 
openings formed on the frame. 

As clear from the above, according to the present invention, 
since the member corresponding to the lock plate such as 
sector-gear is fixedly mounted on side of the frame, instead 
of mounting movably, and the lock mechanism is engaged and 
disengaged under the restrictions of the combined links, the 
guide holes and the pins, the travel length of the lock mechanism 
becomes to the minimum. Additionally, the elevation of side 
of the frame can be made very low because of the fixed lock 
plate, and the width can be narrowed owing to the link mechanism, 
thereby the seat lifter apparatus being compactif ied as possible 
enough to be applied to a smaller car. Furthermore, it has 
extremely noticeable advantages for practical use in that it 
provides a reliable apparatus having a firm, secure and safe 
lock function as described before, as well as the simple 
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structure . 



4. Brief Description of Drawings 

Drawings are showing an example of the invention, in which : 
Fig. 1 is a perspective view; Fig. 2 is a perspective view of 
a principal part extracted; and Fig. 3 is an exploded perspective 
view. 

In the drawings, 1 being fixed rails ; 2A, 2B being sliding 
rails; 3 being a seat cushion frame; 8 being a lock plate; 9a-9c 
being depressions; 20 being a link; 21 being a lock pin; 22 
being a control link; and 13, 15 being guide holes, respectively. 
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